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ABSTRACT 
Team projects are nowadays common practice in HCI education. 
This paper focuses on the role of clients and users in team 
projects in introductory HCI courses. In order to provide projects 
with a realistic context we invite people from industry to serve as 
clients for the student teams. Some of them have a professional 
interest in participating in our course and define a project 
themselves. Another way we make projects realistic is to have 
teams evaluate their designs with real users.  
 
We describe how we incorporate the role of clients and users in 
our courses and describe our experiences. One of the results of 
our evaluations is that most students find it very interesting and 
stimulating to work with a client on a ‘real’ project from industry. 
Categories and Subject Descriptors 
H.5.2 [Information Interfaces and Presentation]: User 
Interfaces - User-centered design K.3.2 [Computers and 
Education]: Computers and Information Science Education - 
Computer science education, information systems education.  
General Terms 
Documentation, Design, Human Factors. 
Keywords 
Team projects, human-computer interaction, usability, user-
centered design. 
1.  INTRODUCTION 
From the emergence of the discipline of Human-Computer 
Interaction (HCI) there have been discussions about how to 
introduce it to bachelor students. The result is a fair number of 
papers about the content of HCI and about effective teaching 
methods. A recurring theme is the use of team projects. Team 
projects were already being promoted in the early days of HCI 
([2]). Nowadays the use of team projects has become an 
established way of teaching HCI ([5, 6, 9, 11 and 12]).  
Several aspects of team projects in the context of HCI have been 
explored. In [2] the role of professional mentors in team projects 
and the benefits of this are described. In [11] it is reported how a 
usability focus in team projects can be obtained. In [9] projects 
are described that are realistic and at the same time manageable in 
an educational context. In [7] HCI team projects are promoted as 
an opportunity to introduce aspects of empirical research in the 
computer science curriculum.  
This paper focuses on the explicit incorporation of the role of 
clients and users in projects. In this way projects can be provided 
with a very realistic context.  
In a real life design project various types of stakeholders 
participate, each with their own points of view and interests. One 
of them is the client, who often has a commercial view. Other 
stakeholders are the users, who have a usability view: will the 
product support the performing of their tasks in a natural way, is it 
attractive, is it entertaining?  
By emphasizing the role of client and users the student teams 
learn to deal with different stakeholders who see the product 
under design in different ways. It is instructive for students to 
communicate with those different stakeholders. The importance of 
this is shown in [4], which reports about an extensive empirical 
study to investigate what knowledge is important to software 
professionals. This paper ranks the topics with the biggest 
knowledge gap, that is, the combination of high importance and 
deficient knowledge. Number one in this list is the topic 
negotiation. Number two is human-computer interaction.  
Our educational projects aim at providing students with the 
knowledge and skills they need to design and create products that 
satisfy clients and users. This paper deals with our approach in 
detail, discusses its benefits and describes our experiences.  
We apply our approach to two introductory courses in HCI, one 
for bachelor students in Computer Science and the other for 
bachelor students in Business Information Technology. The next 
sections describe the content and the design of the courses and 
subsequently the roles of client and users. 
2.  THE COURSES 
2.1  Content of the courses 
The courses introduce the students to the basic concepts of 
human-computer interaction. The emphasis is on interaction 
design, with a user-centered approach. The students have to come 
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58to understand the users and their tasks, to design a system and to 
evaluate prototypes with users throughout the design process. 
The design process consists of three stages. During the first stage 
the users and the tasks they perform in the existing work 
environment are analyzed. A user profile is made and a task 
model (if appropriate) is developed. In order to gather relevant 
data students perform several activities, such as interviewing 
users, designing and using questionnaires and observing users 
performing their tasks. The teams also have an interview with the 
client and discuss with the client a first, global version of the 
requirements. In the second stage a conceptual model of the 
system under development is designed. To do so the students 
develop several scenarios and a number of metaphors. A lo-fi 
prototype of the system is made and is used for a first evaluation 
with the intended users. The requirements are further developed 
and discussed with the client. 
In the third stage the details of the system are specified, denoting 
all aspects the user should be aware of during interaction, such as 
the dialogue and the ‘look and feel’ of the system. A hi-fi 
prototype is made and subsequently used in evaluations with 
users. 
The final products are a prototype and a set of specifications. The 
system is not implemented. We feel that in an HCI course only 
limited time should be spent to programming. For the same reason 
we suggest that the teams use a prototyping tool that minimizes 
their efforts to develop a prototype. 
2.2  The project 
Team projects form the key element of the HCI courses we offer. 
Teams practice design by performing a 10-week project. A team 
comprises of 5 or 6 students.  
There are 3 deadlines, when the teams should submit the 
deliverables of successively the analysis, the conceptual design 
and the detailed design. The context of the project is that each 
team is working for an IT-company. The client, who is a 
representative of that company, has an idea of a new and 
innovative consumer product. In most cases this idea is still global 
and has to be refined by the students. They have to define the 
requirements through a process of communication and 
negotiation, within the teams and with the client and the users. 
The company asks the team to explore the global ideas and to 
develop a design of this product, including a prototype. 
Sometimes the client asks for (the interface of) a traditional 
information system, but in many cases the ideas of the client are 
to be realised by a handheld and wireless device. The primary 
focus in all cases is on the usability of the product. 
A presentation of the designed prototype to the client is a central 
element of the completion of the project. 
2.3  The role of the lecturer 
The lecturers have a number of roles. First of all they have the 
traditional role of telling the students what to do. The lecturers 
realise this role by giving the students a framework for the project 
work. This framework tells the teams globally which subject 
matter (theories, methods and techniques) they should use 
successively. For the subject matter itself the framework gives 
specific references to the used textbook. In this way all of the 
subject matter is introduced where and when it is relevant for the 
project work. We use different textbooks in our courses, such as 
[1] and [10].  
The lecturers also coach the teams doing their project work. They 
advise about the project, serve as guides to facilitate group 
processes, the collaboration within the team and the 
communication with the client, but they also serve as experts on 
HCI. A central element of this coaching role is the feedback the 
lecturers give to the interim reports the teams write about the first 
two stages of the project. Of course the lecturers are also 
responsible for grading the students. 
3.  THE CLIENT 
3.1  The role of the client 
We observed several times that student project teams have 
problems in interacting with clients. Often teams are inclined to 
demonstrate defensive behaviour towards clients. The client is 
kept at a distance and the teams feel little need to involve the 
client in the design process. Once we even heard a real life client 
say to a team of students: it looks as if you are standing in front of 
us instead of next to us. Furthermore, student groups sometimes 
interact with the client clumsily. For example, when offering a 
report, they present too many technical details, when the client is 
mainly interested in the look and feel of the system. Or they 
present an extensive report, when the client is only interested in a 
management summary. Or the client is reproached because what 
he says is different from what he told the group the last time they 
met him. Computer science students especially have to learn to 
take clients’ views seriously if the client has no technical 
background and has only minimal experience with computers. 
Similar experiences are reported by Polack [8]. She observed that 
students are not inclined to explore the clients’ needs or 
expectations. They usually think clients are cooperative and easy 
to please.  
Polack proposes to make students explore the clients’ side of the 
development process. Students need to understand how a client 
feels and acts during the development of a system. This means 
among other things that they have to prevent the client from 
getting frustrated because the team does not listen and he or she 
cannot get his or her point across. They also have to take time to 
understand the business of the client and to ask relevant questions 
about the specific subject matter for which the system is being 
designed.  
3.2  The actual clients 
For every team there is someone who plays the role of client. A 
client plays this role for 2 or 3 teams at the same time. To prevent 
confusion between the roles of client and lecturer, the lecturers 
never play the role of client. The client is working for an IT-
department of a company or acts this role. The client is (said to 
be) professionally interested in a device that the team has to 
design. The functionality of the device is (at least partially) 
described. 
We ask the clients to perform their role in a way that resembles a 
real world client. This means for example that the clients have 
their own points to get across and do not have to be very 
compliant. They can be ‘difficult’ to some degree; for example 
they can reject designs or come up with additional requirements. 
They also have the opportunity to determine themselves how they 
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receive. 
Nevertheless the clients have to realise that the projects are 
performed by student teams. For that reason they have to act 
according to a few ‘rules’, the most important of which are that 
they  
•  have to take into account that teams have a tight schedule 
•  have to be present at the final presentation, which is actually 
the presentation of the designed product to the client 
•  have to be able to spend some time in the role of client. 
We have experiences with different categories of clients and 
projects. For our Business Information Technology students we 
prefer to work with clients who actually work in business and 
who have real world experience with the role of client. We give 
these clients the opportunity to formulate a project themselves. In 
many cases they indeed do so. For them it might be interesting to 
define a project about a subject that agrees with their professional 
interests and that they can have performed by a student team. In 
some cases this is the main reason why they are interested in 
playing the role of client. 
Clients who define projects themselves have to take into account 
some restrictions.  
An important restriction is that it should be easy for the teams to 
find users who satisfy the user profile. The course is user-centered 
and the teams should involve real users throughout the project. 
Therefore real users should be available. 
Furthermore, the clients have to realize that the final product is 
only a prototype, to be developed in a tool to be chosen by the 
students. We do not want our students in HCI-courses to spend 
much time in programming, so the design is not fully realized. 
Another restriction is that it should be possible to apply the design 
approach (as described in section 2.1) to the project. As lecturers 
we have to see to it that our students learn about HCI and can 
apply the subject matter as described. Usually this is no severe 
restriction, as the design approach and the subject matter is rather 
general and applicable to a broad range of systems.  
We describe briefly two examples of projects that clients defined 
themselves. 
A large Dutch banking company has a lot of clients who have 
difficulties in using existing ATMs because they are illiterate. 
Some of them are Dutch native speakers, but did not complete 
primary school; others cannot read Dutch because they are from 
abroad. The bank has its own projects to develop an ATM for 
illiterate clients, but was also interested in a student project, to see 
whether the student teams would come up with new ideas. An 
employee of the bank was the client for the teams. In this case it 
was not that easy to find users. Illiterates do not like to show their 
handicap, but try to conceal it. By approaching a school that 
teaches elementary Dutch to Dutch and foreign illiterates we 
succeeded in finding suitable users. 
Another project was defined by an organisation that is coaching 
mentally disabled persons. The organisation was interested in a 
handheld device with an agenda-like function for this group. The 
device should for example alert the users when they should take 
their medicines and when they should refill their supply of 
medicine. In this case the organisation was able to provide the 
teams with representative users and with persons who have 
experience with coaching these users. 
There are always at least three moments of contact between the 
teams and the client. First the client should approve the global 
requirements as developed during analysis. The teams should 
have an interview with the client and prepare this interview in 
advance. Second the client should approve the conceptual design. 
Third, during the final presentation at the end of the project, the 
system is presented to the client. Usually the teams and the client 
have additional moments of communication. 
Clients also play a role in grading the project. Usually 20 percent 
of the team grade is determined by the client. Clients grade the 
quality of the designed product, the final presentation and the way 
the team communicated with them. The lecturers on the other 
hand grade the use of methods, techniques and theories of the 
discipline of HCI. 
4.  THE USERS 
A central theme of the discipline HCI is that users should be 
involved when developing systems for users. In a panel of 
CHI2002 about New Issues in Teaching HCI [3] one of the four 
major topics that were addressed was student involvement with 
users. Some of the points that were discussed were:  
•  giving students experience in working with real users 
•  showing students the challenges that other users face, and  
•  educating students so that they are sensitive to the needs of 
many different user populations, including users with 
disabilities. ([3]) 
To emphasize the importance of the principle of user-
centeredness, we prescribe that the teams involve real users in the 
analysis and design stages of the project. There are at least three 
episodes with interaction with real users. 
1.  During analysis the students should approach users to find 
out about the way they are currently performing their tasks 
(without the device to be designed) and about the difficulties 
they experience. They obtain information by interviewing 
users and/or administering questionnaires to users. 
Additionally they should also observe users performing 
relevant activities.  
2.  One of the key aspects of the course is the actual usability 
testing of the design with real users. We strongly promote 
involving users in the early stages of the design process. 
Consequently the teams perform a first usability test in the 
stage of conceptual design, in order to test conceptual 
aspects of the design. The objective is to evaluate the global 
idea of the design, for example the adequacy of the chosen 
metaphor. In this stage we prefer not to have discussions 
about the character format and the use of colours, icons and 
buttons. For that reason we strongly promote the use of a lo-
fi prototype. Usually this prototype consists of a paper mock-
up of the interface, which can be manually manipulated, to 
simulate the system at work in a Wizard of Oz experiment 
set-up. The teams are encouraged to be creative when 
developing the prototype and to use paper with different 
colours, pencils, boxes, polystyrene, and so on.  
3.  In the stage of detailed design there is a second usability test, 
with a hi-fi prototype.  
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evaluations. They should conceive in advance the tasks to be 
performed by the users. These tasks are based upon the scenarios 
the teams wrote earlier. The teams also have to plan how they are 
going to collect data during the evaluation, for example by asking 
the participants to think aloud or by preparing questions they will 
ask after the test. 
In particular the second usability test should be performed and 
analysed carefully. For example, the use of existing professional 
questionnaires, such as SUMI and QUIS, is advocated. 
Before the usability evaluations with real users are performed, 
there are usability trials with fellow class members (but from 
other teams) as users. In this way the teams can test the evaluation 
procedures. 
We want the teams to use real users, users that meet with the user 
profile that the teams described during the analysis. We have a 
preference for projects where students have to take pains to put 
themselves into the position of users with a very different 
background. So we prefer projects where there is a social distance 
between the students and the users. Successful examples are the 
projects (mentioned in section 3.2) where mentally disabled 
persons and illiterate persons are the users. Of course in many 
projects the students belong to the user group and satisfy the user 
profile. In these cases we stress that the students should perform 
usability tests with outsiders. In many cases it is suitable to 
involve seniors as users. In all cases we aim at preventing the 
students from relying on just their own experiences with the task 
domain.  
5.  EXPERIENCES 
As lecturers we observed several times that it can be very 
stimulating for students to deal with a realistic case and a real 
client from business. This observation was confirmed in a survey 
that was administered to a class of 35 Business Information 
Technology students after completing their course in the spring of 
2005. There were six project teams in the class and three different 
projects. The clients were three ‘real’ clients from business. Two 
of them defined their own project. One of the projects was the 
ATM for illiterates, as described in section 3.2.  
The survey included three questions about the roles of the users 
and the clients. Table 1 shows the questions and the mean scores. 
Each question could be scored on a five-point Likert-scale, from 
1-Disagree to 5-Agree.  
 
Table 1. Survey results 
Questions  Mean score (N = 35) 
It is useful that a client was 
involved in the team project  4.1 
The client exerted a lot of 
influence on the final result.  3.0 
The users exerted a lot of 
influence on the final result.  4.3 
 
 
 
It can be concluded from table 1 that  
•  the students highly appreciated the role of the client in the 
project 
•  the students involved users in the project in a very serious 
way. 
This is mirrored by answers to an open question in the same 
survey about strong points of the course. Strong points that were 
mentioned most often by this class were: 
1.  involvement of a client 
2.  the project form of the course 
3.  the project was interesting 
4.  involvement of users. 
Teams can learn a lot by dealing with clients. We observed that 
teams dealing with clients can learn (among other things) that 
•  the client does not usually have a detailed and complete list 
of requirements at the beginning of the project. There are 
examples of teams who ask the client to e-mail them the 
requirements. Many students do not realize that often clients 
do not exactly know what they want, and usually only have a 
vague and global image of the system to be developed  
•  information that is relevant to the client should be presented 
in such a way that it takes the client minimal time to read it. 
Clients usually do not like to have to screen 10 or 20 or even 
more pages searching for relevant information 
•  the final presentation to the client should meet the wishes of 
the client. Often we have observed that clients are interested 
in the product in the first place. Usually the main questions 
of clients are: what does the device look like, can I see a 
demonstration, can the device possibly become a commercial 
success, do the users like it? But many teams use a large 
portion of the limited time to cover the design process, to 
discuss the models and techniques they did use, and so on 
•  the relation between teams and client is not a symmetric one. 
The client can be hard to handle, inconsistent and 
unreasonable (although we do not promote this behaviour in 
our student projects) and the teams have to cope with this 
kind of behaviour 
•  the client is not always at their service in very short time. 
Some teams have to learn that they have to plan their 
communication with the client. 
As to the involvement of the customers, the student teams can 
learn: 
•  that the user evaluation is important. For many students it is 
not a natural inclination to include users in the design 
process and to understand the importance of this 
•  that the evaluation should be prepared thoroughly and be 
performed seriously. If you leave it to the students they may 
perform the evaluation in a superficial and minimal way, 
with accidental users (for example with their accidental 
neighbours in their student house) 
•  how to conduct an empirical study. Most of the students have 
little insight into the kind of questions one might ask and 
hardly any experience with measuring and interpreting data 
and in drawing conclusions. For most of the students the 
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studies. Our experiences with respect to the empirical skills 
of students agree with those reported in [7], which stresses 
the importance of empirical research in computer science 
education and the possible role of HCI 
•  that they should have a critical attitude as to the designed 
product. This critical attitude is not self-evident for the 
students. Therefore we have to stress that the teams should 
try to find users who can reveal flaws in the interface and 
that they should use evaluation techniques that can stimulate 
the users to find these flaws.  
6.  CONCLUSIONS 
In the HCI courses we offer, the students form teams that practice 
a user-centered design approach. Key elements in the courses are 
the involvement of real users and clients in the design process. 
From dealing with real users, preferably users that are a lot 
different from the students, the students can learn that they should 
not simply rely on their own experiences and intuitions. They also 
learn to become sensitive to the needs of different user groups. 
From the involvement of real clients in the projects the students 
can learn how to communicate with clients.  
The involvement of real users and especially of real clients is 
highly valued by the students. 
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